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Abstract 

Background: Migrant worl<ers liave become a vital labor supply to China's economy. Their migration process and 
work conditions may influence their health and work ability. The work ability of migrant workers in China and the 
influence of the migration process on work ability have not been explored extensively in previous studies. The 
objective of this study is to evaluate the association of migration characteristics and work-related factors with work 
ability among migrant workers in the Pearl River Delta. 

Methods: In this cross-sectional survey, the study population consisted of 907 migrant workers from ten factories 
in the Pearl River Delta who were exposed to organic solvents during work. The primary dependent variable of the 
study was work ability, measured by the Work Ability Index (WAI). The independent variables were individual 
characteristics, migration characteristics, and work-related factors. Logistic regression models were used to 
determine the influence of different factors on work ability and three dimensions of WAI. 

Results: The result shows that among migration characteristics, social support was significantly associated with all 
three dimensions of the work ability index. Permanent migration intention and longer length of migration were 
negatively associated with the mental resource dimension of WAI. WAI was also influenced by individual and 
work-related factors. 

Conclusions: The findings of this study suggest that expanding migrants' social networks and social support 
systems in their work place or living community, (i.e. expanding the functions of labor unions) would be an 
effective way to improve migrant workers' work ability. Improving of migrant workers' physical and psychosocial 
related work environments would also increase their work ability. 

Keywords: Chinese migrant workers. Work ability. Occupational health and safety 



Background 

Over the past three decades, Chinas economic develop- 
ment has produced the largest human migration in 
history, leading to a rise in urban population from 191 
million in 1980, to 691 million in 2011 [1] — an increase 
driven largely by rural-to-urban migrant workers, those 
who migrate from rural areas of their original hukou 
(household registration) to urban areas for jobs or better 
lives. By 2012, the number of migrant workers had 
reached 263 million (19.4% of the total population) [2] 
and it is expected to continue increasing as China 
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continues to urbanize. In economically developed areas 
such as Pearl River Delta in Guangdong Province, nearly 
90% of employees in small and medium-sized enterprises 
are migrant workers. 

Although migrant workers have become a vital labor 
supply to Chinas economy, this population lack protec- 
tion, both in health and work ability. Most migrant 
workers are exposed to poor working conditions and oc- 
cupational hazards [2] and work long hours, up to 10-12 
hours a day, 6-7 days a week [3]. Migrant workers com- 
prise 80% of all occupational health patients, and have be- 
come the group in Chinas labor force with the highest 
incidences of occupational diseases [4]. In addition to 
occupational condition, migration process is another 
important factor influencing their health [5-7]. In the 
process of migration, social support, level of acceptance 
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in destination areas, length of detention, extent of isolation, 
family network, relationship with co-workers, interpersonal 
tensions and conflicts are the primary factors impacting 
migrants' physical and mental health [8-10]. Any of these 
migration characteristics may damage the health of mi- 
grant workers — the main labor force of Chinas manufac- 
turing industry, and then influence the work ability and 
productivity of migrant workers. In the context of Chinas 
aging population, it is increasingly important to protect the 
work ability of migrant workers. 

Previous studies on the health of migrant workers in 
China have mostly used occupational diseases and injur- 
ies as indications of health. When migrant workers suf- 
fer with occupational diseases and injuries, they tend to 
return to their hometown, so that they cannot be selected 
as sample in studies based in urban areas. Furthermore, 
occupational diseases and injuries only reflect physical 
health, but neglect mental health and work ability. 

The Work Ability Index (WAI) is an instrument used 
in clinical occupational health and research to assess 
work ability during health examinations and workplace 
surveys. The index is determined on the basis of the an- 
swers to a series of questions which take into consider- 
ation the demands of work, the workers health status 
and mental resources. It was first used in the early 1980s 
in Finland [11]. The Chinese version of WAI has been 
tested for validity and a series of studies ensued there- 
after [12]. A number of studies have been conducted 
among different populations to reveal the relation be- 
tween individual and work-related factors with WAI 
[13], but it has yet to be used among migrant workers. 
This relationship between migration-related factors and 
WAI has not been studied yet. In this study, we used 
WAI as a indication of migrant workers' weU-being, and 
evaluated the association of migration characteristics 
with work ability among migrant workers in China. The 
result could help deepen the understanding of the fac- 
tors associated with work ability, as well as help to draw 
attention to establish policies to protect the work ability 
of migrant workers. 

Methods 

Study setting 

Guangdong province has the largest number of rural-to- 
urban migrants in China, accounting for 24% of the 
inter-provincial population inflow, followed by Zhejiang 
(23.6%), Shanghai (12.7%) and Beijing (12.7%) [2]. Our 
study was conducted in the spring of 2012 in the Pearl 
River Delta Region of Guangdong province covering over 
90% of the migrant population in the province including 
nine out of twenty-one cities (Government 2013). Using a 
three-stage stratified sampling method, two developed cit- 
ies (Guangzhou and Foshan) and two less-developed cities 
(Zhaoqing and Qingyuan) in the Pearl River Delta were 



selected first, based on both economic and geograph- 
ical representation and the proportion of migrants 
[14]. Then, based on the final sample size requirement 
(see next section for details), we randomly selected 
factories in shoe making, electronic, and plastics in- 
dustries from each city by applying computer-generated 
random numbers to the citys list of factories. The 
county CDC (Occupational Health Institute) assisted in 
the selection process and helped with the selection of 
local enterprises to participate in the study. Finally, 
workers were randomly selected from the sampled fac- 
tories for participation. 

Sample size determination 

Guided by the sample size estimation method, 

zIp(i-p)n 

n = ^2^^^ \^^^2p/^ py where P was the estimated rate of 

poor and moderate work ability (50%); N was the Pearl 
River Deltas total population based on the 2010 cen- 
sus (approximately 60 million); d = 0.05, Z| = 1.96, 
we determined that a minimum sample of 385 was 
needed. After considering three additional factors such 
as estimated response rate (80%) and multi-variable 
and multi-model analysis (normally 1.7 times the uni- 
variable and single-model analysis), we further in- 
creased the sample size to 818 (385 x 1.7/0.8 = 818). 
The total sample was then assigned to the four se- 
lected cities proportional to the cities' population dis- 
tribution (47%, 26%, 15%, and 12%, for Guangzhou, 
Foshan, Zhaoqing, Qingyuan, respectively). 

Research participants 

In this cross-sectional survey, a total of 1,000 migrant 
workers from ten factories in Guangzhou, Foshan, 
Qingyuan, Zhaoqing of the Pearl River Delta were 
randomly selected to answer the study questionnaire. 
During the survey which took place between September 
and October 2012, after the investigators explained the 
purpose of the study and the contents of the question- 
naire, migrant workers then completed the questionnaire 
by themselves. 907 of them completed the questionnaire 
with a response rate of 90.7%. 

Eligible participants were required to have met the fol- 
lowing criteria: 1) They were to have non-local "Hukou"; 
2) They were to be first-line production workers working 
in manufactory plants; 3) They were to have left their 
"Hukou" registered hometown for at least 3 months; 
and 4) They were willing to provide verbal informed 
consent. Exclusion criteria included: 1) team leaders 
or management personnel; or 2) having difficulty com- 
municating, such as reading or answering the study 
questionnaire. 
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Ethics statement 

The study was approved by the Institutional Review Board 
(IRB) of the School of Public Health at Sun Yat-sen 
University. Written informed consent was obtained from 
all study participants. 

Measurements 
Work ability 

The work ability index (WAI) was determined on the 
basis of the answers to a series of questions which took 
into consideration the demands of work, the workers 
health status and resources. Each worker completed the 
questionnaire in the presence of an occupational health 
professional who rated the responses according to the 
instructions. WAI is a summary measure of seven items 
(ranging 7-49) [11]: 

1) Current work ability compared with the lifetime 
maximum (0-10); 

2) Work ability in relation to the demands of the job 
(2-10); 

3) Number of current diseases, diagnosed by a 
physician (1-7); 

4) Estimated work impairment due to diseases (1-6); 

5) Sick leave during the past year (12 months) (1-5); 

6) Own prognosis of work ability 2 years from now 
(1-7); 

7) Mental resources (1-4). 

To analyze the impact of independent variables on dif- 
ferent domains of WAI, we combined 7 items of WAI 
into 3 domains according to the purpose of WAI: 1) per- 
ceived work ability, including items 1, 2 and 6 of WAI; 
2) workers health status, including items 3, 4 and 5 of 
WAI; and 3) mental resources, including item 7. 

There were three reasons which we divided WAI into 
three domains: 1) The WAI was determined on the basis 
of the answers to a series of questions which took into 
consideration the demands of work, as well as the worker s 
health status and resources [11]. 2) Other research has 
used these classifications [15]. 3) We also carried out con- 
firmatory factor analysis through principal component 
analysis, selecting factors with eigenvalues greater than 1 
and correlation coefficients greater than 0.50. The results 
were the same as in previous research [15]. 

Migration characteristics 

Migration characteristics were mainly focused independ- 
ent variables in this study. Migration characteristics in- 
clude length of migration, permanent migration intention 
and social support. Length of migration was based on the 
self-reported calendar year in which the participants first 
left their hometown to search for a job in another city. 
Permanent migration intention was measured by an item 



asking participants whether they wanted to have an urban 
"hukou" and reside in urban cities, and the response cat- 
egories were yes and no. 

Social support was measured by the Chinese Social 
Support Assessment Scale which has been widely used 
in China [16]. It has 3 dimensions: named objective sup- 
port, subjective support, and accessibility of support, and 
the scores ranged from 5 to 44. The score from the scale 
was used as a continuous variable. 

Individual characteristics 

Individual characteristics were used as control variables 
in this study. In previous research, age, gender, marital sta- 
tus, income, and education have been the most commonly 
researched individual factors. Since most of our subjects' 
income ranges were narrow (approximately 2,500 RMB 
per month), and most of them had below high school edu- 
cational levels, we did not use income and education as 
control variables. Rather,, age, gender, and marital status 
were collected and used as control variables. 

Work-related factors 

Work-related factors were used as control variables in this 
study. A large variety of work-related factors have been 
addressed in previous cross-sectional studies [13]. These 
factors can be divided into two categories: 1) Work- 
related physical factors, such as thermal discomfort [17], 
physical climate, muscular work, and restless work envir- 
onment [18]. 2) Work- related psychosocial factors, such 
as poor management and lack of freedom [18]. The work- 
related factors in this study consisted of items related to 
the physical work environment and psychosocial work- 
related factors. 

Physical work environment was measured by two five- 
point Likert type scales asking, "Are you exposed to 
disturbing or tiresome noise at work?" and "Are you 
exposed to excessive heat, cold or draught at work?" 
Response categories were "nearly all of the work day, 
roughly % of the work day, half of the work day, roughly 
H of the work day, and rarely (below 1/10 of the time)", 
which were coded as 1, 2, 3, 4, and 5. The sum of the 
two items was used as a continuous variable. 

Psychosocial work-related factors include work control 
and work pressure. Work control was measured by two 
five-point Likert-type scales asking the participants 
whether "I can express my opinion about things I care in 
my workplace", and whether "I am involved in decision- 
making about things related to me or others at my work- 
place". Response categories were "strongly agree, agree, 
neutral, disagree, and strongly disagree", which were 
coded as 5, 4, 3, 2, and 1. The sum of the two items was 
used as a continuous variable. 

Work pressure was measured by a two five-point Likert- 
type scale asking the participants if they agree with the 
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following statements, "I feel stressed at work", and "I feel 
excessively stressed during my work". Response categories 
were the same as those in work control The sum of the 
two items was used as a continuous variable. 

Statistical analysis 

A database was constructed using Epidata 3.0 and statis- 
tical analyses were performed using SPSS version 20.0. 
First, as part of a test of reliability, internal consistency 
was examined using Cronbachs alpha. Based on the criter- 
ion that a satisfactory alpha coefficient should be equal to 
or greater than 0.60, the measurements were deemed reli- 
able. Specifically, the scales used to measure the three do- 
mains of WAI, physical environment, work control, work 
pressure, and social support, demonstrated a reliability 
alpha coefficient of 0.65, 0.64, 0.64, 0.81, 0.82, 0.84, and 
0.76, respective, suggesting that all of the dimensions had 
an acceptable reliability coefficient. 

All descriptive data are presented as means and stand- 
ard deviations, or percentages when appropriate. The 
participants' WAI scores were classified into the follow- 
ing four categories: low, moderate, good, and excellent 
work ability. In categorizing, we used three cutoff points 
(the 15th percentile, the median, and the 85th percent- 
ile), based on the current distribution of the scores for 
young employees [19]. This procedure resulted inl6% of 
workers being classified into the poor work ability cat- 
egory (index scores 15-35), 30.9% into the moderate 
category (index scores 36-40), 40.7% into the good cat- 
egory (index scores 41-45), and 12.5% into the excellent 
category (index scores 46-49). The sum of the score of 
each domain were calculated and the medians were used 
to classify the workers into the lower score or higher 
score group. 

Then, bivariate analysis was conducted to examine the 
relationship between individual, work related factors and 
migration characteristics, and WAI grade, using for 
categorical measures and ANOVA for continuous mea- 
sures. Statistical significance was set at P < 0.05. 

Finally, logistic regressions were applied to assess the 
influences of the independent variables on the dependent 
variables. The dependent variables are WAI grade, and 
levels of three domains of WAI. Due to the hierarchical 
sampling process used in this study, a multilevel modeling 
strategy was used to analyze the data. A multilevel logistic 
model was used to assess the influencing factors on each 
domain of WAI. According to the principle of applying a 
multilevel Model, ICC (Intra-class Correlation Coefficient) 
should be calculated first to identify whether between- 
group heterogeneity existed among the different factory 
groups. If ICC is significant, multi-level model should be 
adopted. Otherwise, a general multiple regression model 
could be used. First we calculated the ICC and the result 
showed that the ICC was lower than 3%, which means 



that it is not necessary to use multilevel model. Therefore 
we used multiple logistic models to assess influencing fac- 
tors on WAI. 

Results 

Table 1 shows the description of individual, work-related 
and migration characteristics, and WAI grade of the 
study population. The mean work ability index was 40.1 
(SD 4.6), ranging from 17 to 49. The distribution of excel- 
lent, good, moderate and poor work ability was 12.5%, 
40.7%, 30.9%, and 16.0%, respectively. The mean age of 
the workers was 30.3 years, ranging from 16 to 56 years. 
44.5% were females and 54.5 males. The mean length of 
migration was 7.8 years (SD 6.2). The distributions of age, 
gender and length of migration were almost the same as 



Table 1 Description of individual, work-related and 
migration characteristics, and WAI grade of migrant 
workers in PRD of China 







SD 


N 


% 


Age 


30.3 


9.1 


907 




Gender 










Female 






404 


44.5 


Male 






503 


55.5 


Marital status 










Single 






378 


41.7 


Married 






529 


58.3 


Physical environment (2-10) 


6.6 


2.4 


907 




Work control (2-10) 


6.8 


1.7 


907 




Work pressure (2-10) 


6.2 


1.9 


907 




Length of migration (year) 


7.8 


6.2 


907 




Permanent migration intention 










Yes 






351 


38.7 


No 






556 


61.3 


Social Support (5-44) 


22 


5.1 


907 




WAI (17-49) 










Poor < 35 






145 


16.0 


Moderate (36-40) 






280 


30.9 


Good (41-45) 






369 


40.7 


Excellent (>45) 






113 


12.5 


Yl = Perceived work ability 










Weak 






497 


54.8 


Strong 






410 


45.2 


Y2 = Health status 
Bad 






615 


67.8 


Good 






292 


32.3 


Y3 = Mental resource 










Weak 






409 


45.1 


Strong 






498 


54.9 
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Table 2 Relationship between individual, work-related and migration characteristics and WAI grade of migrant workers 
in PRD of China 





Poor 


Moderate 


Good 


Excellent 


F// Sig. 


Age 


27.7±7.7 


29.3±9.1 


30.7±9.3 


35.0±8.4 


15.91 


Gender 












Female 


60 (14.9) 


121 (30.0) 


1 76 (43.6) 


47 (11.6) 


25.85 


Male 


85 (16.9) 


159 (31.6) 


193 (38.4) 


66 (13.1) 




Marital Status 












Single 


72 (19.0) 


133 (35.2) 


148 (39.2) 


25 (6.6) 


2.67 0.445 


Married 


73 (13.8) 


147 (27.8) 


221 (41.8) 


88 (16.6) 




Physical Environment (2-10) 


5.8±2.4 


6.4±2.2 


6.8+2.3 


7.6±2.3 


14.67 


Work Control (2-10) 


6.1 ±1.6 


6.8±1.6 


6.9±1.7 


7.5±1.7 


16.86 


Work Pressure (2-10) 


7.0±1.9 


6.4±1.8 


6.1 ±1.9 


5.2±1.9 


21.84 


Length of Migration (year) 


7.2±5.7 


7.3±6.0 


7.8±6.3 


9.5±6.4 


4.23 


Permanent Migration Intention 












Yes 


53 (15.1) 


108 (30.8) 


149 (42.5) 


41 (11.7) 


1.00 0.801 


No 


92 (16.5) 


1 72 (30.9) 


220 (39.6) 


72 (12.9) 




Social Support (5-44) 


20.2±4.6 


20.8±4.8 


22.3±5.2 


23.2±5.4 


12.28 


***:p<0.001, **:p<0.01, *:p<0.05. 

Based on for categorical measures and ANOVA for continuous measures. 








the characteristics of migrant population in Guangdong 
Province. However, most of the workers were between the 
ages of 20 and 45 years, and those above 45 years were 
scarce. The mean score of evaluation on physical envir- 
onment was 6.6 (with 10 being the best score), which 
shows that the working environment was not good. 
Perceived work control and work pressure were 6.8 and 
6.2 (with 10 indicating greatest work control and work 
pressure). 38.7% of workers reported permanent migra- 
tion intention. However the remainder wanted to go 
back to their hometown in the future. 

Table 2 describes the bivariate analysis between individ- 
ual, work related factors and migration characteristics, and 


WAI grade based on for categorical measures and ANOVA 
for continuous measures. Among migration characteristics, 
permanent migration intention was not significantly asso- 
ciated with WAI. However, longer length of migration and 
poor social support were significantly associated with 
poor WAI. Age and marital status were associated with 
WAI grade. Lower reporting of impact by noise, heat, 
cold or draught, like higher perceived work control and 
lower work pressure, were significantly associated with 
better WAI. 

Table 3 shows the results of logistic regression models. 
In total, there were four models in our study, in which 
the dependent variables were WAI grade (using ordinal 


Table 3 Logistic regression of individual, work-related, and migration characteristics with work ability index among 
migrant workers in PRD of China 




Y = WAI 


Y1 = Perception of work ability Y2 = Health Status 


Y3 = Mental resource 




OR (95% CI) 




OR (95% CI) 


OR (95% CI) 


OR (95% CI) 


Age 


1.04 (1.02,1.07)** 




1.03 (1.01,1.05)* 


1.03 (1.01,1.06)** 


1.04 (1.02,1.07)** 


Gender (Female #) 


1.20 (0.93,1.56) 




1.08 (0.80,1.45) 


1.08 (0.79,1.47) 


0.91 (0.67,1.23) 


Marital status (Not married #) 


0.98 (0.70,1.39) 




1.25 (0.85,1.85) 


0.81 (0.53,1.22) 


1.13 (0.76,1.70) 


Physical environment/2-10 


1.05 (1.05,1.17)** 




1.11 (1.04,1.18)** 


1.04 (0.97,1.11) 


1.14 (1.07,1.22)*** 


Work control/2-10 


1.19 (1.11,1.28)*** 


1.17 (1.08,1.28)*** 


1.08 (0.99,1.18) 


1.17 (1.07,1.28)*** 


Work pressure/2-10 


0.82 (0.77,0.88)*** 


0.92 (0.86,0.99)* 


0.78 (0.73,0.85)*** 


0.82 (0.76,0.89)*** 


Length of migration/Year 


0.99 (0.97,1.01) 




1.02 (0.99,1.05) 


0.98 (0.95,1.01) 


0.97 (0.94,0.99)* 


Permanent migration intention (No #) 1.10 (0.86,1 .42) 




1.24 (0.93,1.65) 


1.15 (0.85,1.56) 


0.65 (0.48,0.87)** 


Social support/5-44 


1.05 (1.02,1.07)*** 


1.04 (1.01,1.07)** 


1.03 (1.01,1.06)* 


1.07 (1.03,1.10)*** 



*^*:p < 0.001, *^:p < 0.01, ^:p < 0.05. 
#Reference group. 
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multinomial logistic model), perceived work ability, health 
status, and mental resources (using binary logistic regres- 
sion), respectively. Age, work pressure and social support 
all had significant association with the dependent variables 
in these models. However, gender, marital status, physical 
environment, work control, length of migration and per- 
manent migration intention played different roles in them. 

Model 1 reveals that among migration characteristics, 
better social support had a positive and significant rela- 
tionship with work ability. In addition, younger migrant 
workers those and who reported worse physical environ- 
ments, worse work control and higher work pressure 
have lower work ability. In model 2, the dependent vari- 
able was perceived work ability. Worse social support, 
younger age, worse physical environment and work con- 
trol and high work pressure were all significantly related 
to weak perceived work ability. In model 3, older age 
and less work pressure were found to have a significant 
relation to good health status. 

Many factors were associated with mental resource. 
Older age, better physical environment, better work con- 
trol, less work pressure, permanent migration intention 
and better social support were all significantly associated 
with better WAI. 

Discussion 

The main purpose of this study has been to explore the 
relationship between migration characteristics and work 
ability. The results show that migration characteristics, es- 
pecially social support are significantly associated with the 
work ability index of migrant workers in the Pearl River 
Delta. WAI was also influenced by individual and work- 
related factors. 

Few studies have focused on the effects of social support 
on work ability. A study of cancer survivors in Sweden re- 
ported that support from supervisors and co-workers were 
significantly associated with work ability [20], which was 
similar to the findings of our study. Besides the relation- 
ship of social support and work ability, we also found an 
association between social support and health status/men- 
tal resource dimensions of work ability. No other studies 
have analyzed the factors associated with the health 
status/mental resource dimensions of work ability, but 
substantial evidence has accumulated over the past few 
decades showing that social support is positively and 
causally related to mental health and physical health 
[21-28]. A study of migrant workers in Shanghai also 
suggested that social support acted as a moderator to 
decrease the stress of migration and to improve mi- 
grants' mental health [9] . 

Social support comes from spouses, children, family 
members, colleagues, and friends. In China, most people 
migrate individually, or only with several close family 
members, since the living cost in urban cities is high. 




Poor Moderate Good Excellent 



■ Social Support (5-44) 

Figure 1 Social support scores among four grade of WAI. 

J 

Thus the support from the family may be weak. But it is 
well-known in China that numerous migrant communities 
(or migrant village) have been established in big cities, 
some of which have been developed, demolished and 
eventually reconstruction [10,29]. Most of these migrant 
communities have been organized around migrants' com- 
mon place of origin, while some have been organized 
around urban occupation (e.g. factory workers, construc- 
tion workers), leading to increased camaraderie and mu- 
tual support [10]. Results from a study in Hangzhou show 
that 71.5% of migrants seek help from friends and col- 
leagues when they need help [7]. This result reveals the 
importance of social support on work ability, which makes 
it possible to improve migrant workers' work ability by 
promoting social support, not only from family members, 
but also via other sources, such as labor union and local 
communities (Figures 1 and 2). 

Permanent migration intention was found to be asso- 
ciated with the mental resources domain of WAI. A 
study in the Pearl River Delta had similar results. The 
result of that study revealed that migrant workers who 
are more eager to pursue urban employment and to 
identify with urban life, but have less favorable work and 
life experience in the city, tend to permanently migrate 
to urban areas [30]. The differences between their 




Perceived Work Ability Health Status Mental Resource 



■ Weak ■ Strong 

Figure 2 Social support scores among weak and strong groups 
of three domains of WAI. 

V J 
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expectancy and the reality of urban life may lead to more 
psychological pressure, which makes migrant workers 
more eager to be accepted by their urban environs. How- 
ever, in China, migrant workers encounter unequal treat- 
ment on the job and in the urban environment, ranging 
from employment discrimination and lack of social secur- 
ity benefits to lack of access to compulsory education and 
public goods. Allowing migrant-workers to obtain urban 
household registration so that they can remain perman- 
ently in the cities where they work is seen as a funda- 
mental solution to the present inequities and the social 
problems resulting from this large-scale rural-urban 
labor circulation. 

Length of migration has a significant negative associ- 
ation with the mental resource score of WAI. This is 
similar to the "Healthy Migrant Phenomenon". In the 
initial phase of migration, there may be fewer specific 
health problems because of a favorable age structure, 
prior medical screening in some cases and a shorter dur- 
ation of stay. However, the longer the stay, the family 
may arrive to join the primary migrant and may produce 
different levels and types of stress. O'Degaard [31] had 
reported that the rates of schizophrenia among Norwe- 
gians in a US sample were higher among those who had 
been in the country for 10-12 years. But another study in 
Beijing found that length of migration was not signifi- 
cantly associated with the mental health of migrant 
workers [32]. This reminds us that it is likely that the im- 
mediate impact of migration will not necessarily lead to 
mental problems, but when the migrant begins to settle 
down they will be affected by social and economic factors 
which lead to mental stress. This implies that migrant 
workers who live in an urban are for a longer duration 
would pay more attention to their mental problems. 

In addition to migration characteristics, the relation- 
ship between work ability and individual factors and 
work-related factors was also observed in our study. Age 
was a significant factor associated with WAI in many 
studies, but the direction of the association was inconsist- 
ent. Some studies reported a decreased WAI with older 
age [33-35,17]. Other studies showed no association [36], 
and some found a higher risk for poor WAI among youn- 
ger workers [37]. In our study, older migrant workers had 
higher WAI than younger workers. The population of our 
study consisted mainly of young migrant workers (mean 
age 30.3). Hence, the negative association is most likely 
due to a strong "healthy worker selection effect". 

Work-related physical factors influenced not only the 
health related dimension of WAI, but also the mental re- 
source dimension. A poor physical environment was as- 
sociated with poor WAI. This was also demonstrated in 
other studies [13,17]. Besides work-related physical fac- 
tors, work control and work pressure were also found to 
have a significant association with the work ability and 



mental resources dimension of WAI. Similar results have 
been reported in other studies [36]. These findings sug- 
gest that improving migrant workers' physical working 
condition, increasing their work control and decreasing 
their work pressure may promote migrant workers' work 
ability and health. 

Several limitations of this study must be taken into ac- 
count. First, the cross-sectional nature of the study did not 
permit further exploration of causal relationships between 
these factors and work ability. Second, the data were drawn 
from workers on duty, and workers taking sick leave were 
not included in our study. Therefore, selective participation 
could have affected the generalizability of the study as well 
as have influenced the results. Finally, the variability ex- 
plained by migration characteristics was low, showing that 
migration characteristics may not be an important factor 
influencing WAI. 

Conclusions 

This study deepens the understanding of factors influen- 
cing work ability from the perspective of migration. We 
found that among migration characteristics, social support 
was positively associated with work ability. Permanent mi- 
gration intention and a longer length of migration were 
negatively associated with the mental resource domain of 
WAI. Better physical working environments, better work 
control and lower work pressure also has a positive rela- 
tionship with work ability. Our primary policy suggestion 
was to promote migrant workers' social support in order 
to improve their work ability. Migrant workers with a 
longer length of migration and permanent migration 
intention need to have more attention focused on their 
mental problems. Improving migrant workers' physical 
and psychosocial related work environments would also 
increase their work ability. 
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